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EBOOK call No.: AF644053

Author: TARNOVSKIY, I. YA,, Dr. of Tech. Sci., Prof.

Full Titm—mmﬁmrw FORM IN PLASTIC WORKING OF METALS (FORGING
AND ROLLING)

Transliterated Title: Formoizmeneniye pri plasticheskoy obrabotke

metallov (kovka i prokatka)

PUBLISHING DATA

Originating Agency: None
Publishing House: State Scientific and Technical Publishing House of

Literature on Ferrous and Nonferrous Metallurgy (Metallurgizdat
Date: 1954 No. pp.: 524 No. of copies: 5,000
Editorial Staff: None
PURPOSE: The book 13 intended for engineers and technicians and also
for college students specializing in plastic working of metals.
TEXT DATA
Coverage: This 18 a study of the deformation of metals during forging
and rolling operations. 1In discussing forging problems, the author
explains the uniform and the non-uniform (with external friction and
external zones) upsetting process. Transverse and longitudinal de-
formations resulting from rolling metals in smooth rollers are ex-
amined. Alterations of the shapes of profiled sections in pass rollers
are also discussed. According t7 the author, the Soviet theory of the
. 1/2
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formoizmenéniye prl plasticheskoy obrabotke metallov AID /23 - I
{kovka 1 prokatka)

plastic working of metals has been successfully developed in the last
20-30 years, but further investigations are necessary for its practi-

cal application. The book is provided with 1llustrations, tables and
diagrams.

No. of References: 37 Russian, 1917-1951
Facilities: Works of I. M. Pavlov, S. I. Gubkin, A. F. Golovin,
A. I. Tselikov, A. P. Chekmarev, E. P. Unksov and others.

Investigations of A, A, Il'yushin, V. V. Sokolovskiy, K. N. Shevchenka
and others,
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TARNOVSKIY, 1.Ya., prof.; POZDEYEV, h.A., insh,; KRASOVSKIY, N.N., inzh,

R e TS S

Force determination in netalworking by prassure, Obr.net.davl,
no.3:5-22 54, (MIRA 12110)

1, Ural'skiy politekhnicheaki§ institut im, S.M.Kirova.
¢ (Bolling (Metalwork)) (Porging)
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"Improvement of the Technological Process of Printing of Gemeral Geography Educational
Wall Maps.” Cand Tech Sci, Moscow Tnst of Engineers of Geodesy, Aerial Photography,
and Cartography, Ministry of Culture USSR, 6 Feb 54. Dissertation (Vechernyaya
Moskva Moscow, 16 Feb 54

S0: SUM 186, 19 Aug 1954
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TARNOVSKIY, I.Yé?}!grof.; LYASHKOV, V.B

Apalysis of axperimental dats on rolling, Obr.met.davl. no.3:
116-{31 15, (MIRA 12:10)

(Rol1ing (Metalwork)) (Deformations (Mochanics))
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Tarnovskiy, I. Ya., Pozdeyev, K. A. and Krasovskiy, N. N.

¥Problem of Determination of Stresses During the Working of Metals
by Pressure", Obrabotka Metallov Davieniyem, Moscow, 19%h, Nr 3, pp 5-22.
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OANAGO, 0.A.: TARNOVSKIY, I.Ya; DUGINA, N.A., tekhnicheskiy redaktor,
| AR e
[8samless drop hammer forging] Bezobloinaia shtampovka ha molotakh.
HAoskva, Gos, nauchno-tekhn, izd-vo mashinostroit. lit-ry, 1955
84 p. (MLRA 8:8

(Porging)

ISR S T S ST L S T R




Tarnovskiy, I. Ya.and Ganago, O. A.
—

"Bezoblaynaya Shtampovka na Molotakh® (Flashless Forging on Hammers),
Mashgiz, Moscow, 1955, 86 pp. (See also: Sbornik - Progress Tekhnologiya Kuznechno- [N
Shtampovochnogo Proizvodstvo, Hashgiz, 195k.)




' T‘33915E§§§;*=“" doktor tekhnicheskikh nauk, redaktor; GANAGO, O.A.,
, dat tekhnicheskikh nauk, redaktor; VSHIVKOV, P.P., inthsner,

redaktor; DUGINA, H.A., tekhnicheskiy redaktor

[Ural forge operators in the struggle for technical progress: a
collection of articles] Ural'skie kuznetsy v bor'bes za tekhnicheskii
progress; Bbornik statei. Moskva, Gos. nauchno-tekhn. {zd-vo mashino-
stroit, lit-ry, 1955, 197 p. (MIRA 9:12)

1. Ural'skiy politekhnicheskiy institut imeni S.M.Kirova (for
Tarnovskily, Ganago)
(Ural Mountain rsgion--Forging) )
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PAVIOV, I1.M. professor, dokter tekhnicheskikh nauk; FEDOSOV, N.M.,
SEVERDENEO, V.P.; 1Y, 1.Ya., vedakter; LANGE, B.L.
OKHRIMENEO, Ya. M,; VAIOV. K.A., redakter; SEPAK, Ye.0.,

b tekhnicheskiy redakter.
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[Press working of metals] Obrabetka metallov davleniem. Pod
nauchnoi red. I1.M.Pavlieva. Moskva, Ges.nauchno-tekhn.igd-vo
1it-ry pe chernei i tsvetnoi metallurgii, 1955. 483 p. (MLRA 9:1)

1. Chlen-kerrespondent AN SSSR (fer Pavlev)
(Matalwerk)
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Naumov, Vasiliy Prokhorovich

goryachaya shtampovka (Hot Forging) Moscow, Mashgiz, 1956. 56 D.
(Series: Nauchno-populyarnaya biblioteka rabochego kuznetsa,

vyp. 9) 10,000 coples printed.

Ed.: Ganago, O.A., Candidate of Technical Sclences; Reviewers:
arnovskiy, I.Ya., Doctor of Technical Sclenes, Professor, and

T
Waytses, V.l., Engineer; Tech, Ed.: Dugina, NeA.; Managing Ed.
of the Ural~Siberian Branch of Mashglz: Kaletina, A.V., Engineer.

PURPOSE: This pémphlet, 1ssued by the Popular Seientific Worker's
Iibrary, is the pinth in a serles of pamphlets which aim at im-
proving the theoretical knowledge of workers in forging shops,

COVERAGE: Thils pamphlet 1s devoted to the theory and practice of

various forging methods in current use. The author discusses the

general technologlcal aspects of forging and continues with a
description of equipment and methods of operation. The principles

card 1/%
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Hot Forging . 500

of smith-, drop-, machine~ and press forging are briefly explained.
There is a short description of a norizontal press forging machine

of 50,000 to 75, 000 ton capacity used in the aircraft industry. Some
space 18 devoted to the."interesting process of compression molding
of molten metal which combines the advantages of forging and casting®.
In this method the die is filled with a measured amount of molten
metal which is then compressed by & descending plunger £41ling the
cavity of the die. The solidification of metal takes place under
pressure which gives it a dense, fine-grained structure free of po-
rosity, with good dimensional accuracy and surface quality. Com-
pression molding 18 most sultable for copper, aluminum, brass and
bronze castings. The author predicts a bright future and numerous
applications rorc this method. Experiments with asteel have so far
been unsuccessful, as the temperature of molten steel has a destruc-
tive effect on the dles. ‘It is further mentioned that within the
scope of the Sixth Five Year Plan & new forging plant 1s to be bullt
in the Ural area with a 120,000 ton annual capacity. In conclusion
the author states that the trend should be toward improved methods of
forging which would require little or no machining. As an example he
mentlions the ngrasnogvardeyets" plant in Leningrad, which is said to
produce forgings with a grade 4 to 5 surface finish, This pamphlet
deals more with the general aspects of forging than with the

card 2/%
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Hot Forging 500
technological details of any one forging method.

e m e B
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No personalities are

mentioned. There are 7 references all of which are Soviet.

TABLE OF
CONTENTS:

Present and future developments of forglng
What happens to metal during forging?
Where forging can be used ‘
Brief outline of forging machlines
Methodsof hot forging

Analysis and design of forging methods
Press and hammer forging

Card 3/4
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16
24
31
33
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Hot Forging 500
Horizontal machine forging

what are the basic forging operations?

Design and manufacture of dles
Some aspects of the preparation of flowsheets and drawings
Conclusion
what to read about forging
AVAILABLE: Iibrary of Congress
card 4/4
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EARHOVSKI{,_iM;,JMWoHor tekhnicheskikh nauk, professor;
POZLRYEV

, Aleksandr Alqluandrovich. kandidat tekhnicheskikh nauk;
LYASHKOV, Vladimir Borisovich, kandidat tekhnicheskikh nauk;
ZAYKOV, M.A., redaktor; KBL'NIK, Y.P., redaktor jgdateltstva; ZEF,
YaX., tekhnicheskiy redaktor

[Deformation of metal in rolling] Deformatelia metalla pri prokatke.

Pod obshchei red. 1.IA.Tarnovekogo. Sverdlovsk, Gos.nauchno=-tekhn.

jgd~-vo 1lit-ry PO chernoi i tsvetndl netallurgil, Syerdlovakoe otd-

nie, 1956. 287 p. (MLRA 9:11)
(Rolling (Metalvork))
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Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 10, p90 (USSR}

AUTHOR: Tarnovskiy, IL.Ya. o
TITLE: Producing 5-80 Tractor Caterpillar Links by Long Deformed

Rolling (O proizvodstve zvena gusenits traktora S-80 prodol'-
noy periodicheskoy prokatkoy)

PERIODICAL: V sb.: Ratsionalizatsiya profiley prokata. Moscow, Profiz-

dat, 1956, pp 333-337,

ABSTRACT: The roll grooving required for longitudinal, periodically
recurrent-shape rolling of links for the S-80 tractor cater-
pillar has been developed. Despite the very complex shape,
the production of a single roll stand may attain 12 to 15 times
the output of a forging assembly. The designing of a special
department has been begun on the basis of these studies.

S.G.
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TARNOVSKIY, I.'x:n.. préfas;Sor.

age!is rule on the "arithmetical mean®. Stal' 16 no,8:742 Ag' 156,
(Deformations (Mechanics)) (MIRA 9:10)
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TARHQOVSKIY,. Konatantin. Nikolayevich; SIDOROV, A.L., prof., red.; SHILOVA,
- K.A., rod,; YERMAKOY, M.S., tekhn, red,
[Xormation of state and monopolistio capitalism in Bussia during
The First World Warj study based on the metallurgical industry]
Yormirovanie gosudarstvenno-monopolisticheskogo kapitalizma v
Rossil v gody pervol mirevol voiny (na piimere metallurgiocheskol

promyshlennosti, [Moskva] Izd-vo Mosk, univ,, 1958, 262 p.
(Metal industries) (MIRA 11:9)
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 12, p 55 (USSR)

AUTHORS: Tarnovskiy, I. Ya., Trubin, V. N.

TITLE: An Investigation of Rolling Spread by Means of Variational Principles

(Issledovaniye ushireniya pri prokatke s ispolizovaniyem variatsion-
nykh printsipov)

PERIODICAL: Tr. Mezhvuz. nauchno-tekhn. konferentsii na temu: "Sovrem.
dostizh. prokatn. proiz-va'', Leningrad, 1958, pp 29-42

ABSTRACT: The most important principle of the mechanics of a deformable body,
namely, the principle of minimum total energy of deformation (D), is
used to derive a theoretical formula for analysis of rolling spread.
After simnlification, it appears as follows: AB/ AH= [0. 53Bo/t) -
(He /241 /6 2007 2108 u(1+1.16) B§/12+0. 1 BS/t2(2+H /1)) ,
where AB is the sjread, AH is the reduction, B is the billet
width, £ is the length of the contact area, H¢ is the average height of
the contact area, and is the coefficient of friction. Tests confirm
the applicability of this formula in practical calculations.

V.D.
Card 1/1
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1958, Nr 12, p 65 (USSR)

ivnyy zhurnal. Metallurgiya,

Translation from: Referat
1. Ya.> Trubin, V. N.

AUTHORS: Tarnovskiy,
ct Surfaces of the Contact

on and Slip on the Conta
niyana kontaktnykh poverkh-

niya i skol ‘zhe
rokatke)

The Zones of Adhesi
Area in Rolling (Zony prilipa
nostyakh ochaga deformatsii prt P

hn. konferentsii na temu:

pERIODICAL: Tr. Mezhvuz. nauchno-tek
dostizh. prokatn. proiz-va'. Lenmngrad, 1958, pp 43-47

ABSTRACT: Goordinate grids are applied to the Jower and upper cont

of Pb strip. The strip is rolled so as to produce incomplete rolling
of the coordinate grid embracing the contact area. The length of the
zone of adhesion (ZA) 18 determined by the dimensions of the coordi-
nate grid at the center of the strip. The relative length of the ZD,
Ln/t, may be considerable (/1 =0.60-0. 78) at low length-to-height
ratios 1 /H.. At some critical value, 0 /He=K, the length of the ZA

is sharply reduced, and when i/Hc > K, there is virtually no ZA.
1 Test data confirm the fact that when Bc/Hc ratios are high, the length

of the ZA is primarily dependent upon the ¢ /He, and that there 18 no

TITLE:

"Sovrem.

act surfaces

Card 1/2
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The Zones of Adhesion and Slip on the Contact Surfaces of the Contact Area (cont.)

ZA when £ /He > K. When narrow strip is rolled, the ZA is of virtually identical
length both down the middle of the strip and along its edges. As the width of the
strip increases the rigid ends cause tensile stresses to develop along the edges,
with the result that the length of the ZA at the edges diminishes and the ZA outline
changes. At constant AH/D, all other conditions being equal, a diminution in
BcH¢ and in AH/D facilitates the development of the ZA. When £ /He <K, the
length of the ZA is great and may amount to 1,/ =0.7-0.95.

Ya.G.

Card 2/2
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AUTHORS: parnovekiyy T f8:1 pozdeyev, A A- sov/165-5s-1-18/55
-.,,’»._,_-ﬂ"“"‘"
Voeriation Methods in the Theory of the FProcessing of Metals
Under Pressure (Variutsionnyye metody V teorii obrabotki

metallov davleniyen

TITLE:

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 1,
pp 93-98 (UssR)

In order 1O explain tha theoTYy of the metal processing undar
pressure 3 variation’method wa3 employed. The atate of de-
formation in the metals can ined by means of equa-

tions (9) and (10)-

Phe variation method mekes possible an approximate calculaticn
of the function of the mixing and the deformation in the pro-
cessing of metals. In 8 coordinate gystem the deformation rate
is determined at 8 limited jeformation. Numerous possibllitxes

for the determination of the deformation in the metel proces-
sing under pressure were discovered by these equations.
There a2T€ 17 references, 17 of which are soviet.

ABSTRACT:
pe determ

Ural'zkiy politekhnichesxiy ingtitut (Ursl Polytechnical In-

ASSOCIRTION:
2’ gtitute
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SOV/137-59-1- 1626

1959, Nr 1, p 216 (USSR)

Translation from: Referativn.yy zhurnal. Metallurgiy2,
1. Ya-; PozdeyeV, A. A., Puchkov, s.G.

AUTHORS: Tarnovskiys
Variational Methods 1n 20 Investigation of the
Manufacture of

Employment of
urring During the

TITLE:
Deformations and Stresses O¢¢C
Heavy Forgings t,iss_\edovanive deformatsiy) usiliy variatsionnymi
metodami pri kovke krupnykb pokovok}
PERIODICAL: Nauchn. dokl. vyssh. shkoly- Metallurgiya, 1958, Nr 1, pp 150-
156
ABSTRACT: Variational methods are employed by the author 0 computing the
strain distributon of a metal strip with 3 rectangular cross section
ped with flat heads. The case

a drawing press equip
of bodies of considerable heigh

ds is examined.
M. Ts.

being drawn in
t and possessing

of deformation
nrigid! outer en
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The Investigation of Deformation and the Forces Involved in
Forging larger Pieces by Means of the Variation Rathod
(Issledcvaniye deformatsiy 1 usiliy veriatsionnymi metcdam’
pri kovke krupnykh pokovok)

Nauchnyye doklaedy vysshey shkoclye Metallurglya, 1958, Nr 1
pp 150-156 (USSR)

The variation method and the theory of plasticity were used for
the calculation and the determination of the deformation in the
production of complicated pieces to ve forged. Functions for
the calculation of the deformation and the displacement in
forging weTe obtained.

The value of the complete work A of the deformation is determined
by the parameters &, a3 and 11. The paramater values are

calcnlated by means of the following equationst

%E_é. ,0, .a..;—e‘-,o and g—-z;;—A— .o
g, 2 8z 3 1,
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The Investigation of Deformation and the Forces Involved in Forging Larger

. Pieces by Means of the Variation Method
12 h lo
2,090+0, 451 -3 05154 1 ) 1;333'5- + 0,333
a £ ) h 0
= 5 H a3 =
‘ 7,492 Lo® e h
, 4,444 + 7,49 h2 1,6 Tt 0,888 T1

Seq
€

The values of these functlons are given in %sbles.
The thecretical conclusions obtained were ccmparsd wi
corregponding experimeéntal daia and it was found %hat
resulis agresd. )

There are 2 figures, 1 ‘table, and 4 references, 4 of #hish are

Soviet,

-
-

ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnical
Institute)

SUBMITTED: Oztober 5; 1957
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parnovekiy, I. Ye., Trubin, V. H. S0V/163-58-2-28/46

—
The Froblem of the Expansion in Stamping (K voprosu
ushireniya pri prokatke)

Nauchnyye doklady vyséhey ghkoly. Metallurglya, 1958,
Nr 2, pp. 159 - 166 (UssR)

In the plasticity theory there is no uniform law de-
termining a relation between the tension and the rate
of the relative deformation. The efficiency of the
jnternal forces depends on the tencion and on the rate

of relative deformation. The tension of the internal
forces is expressed by the equation:

Ny = _S;%Sﬂdngwhere’ﬁs - the stretching-strain
b

1imit, H = the jhntensity of the rate of deformation,
¥ = the volume of deformation. The efficiency of the
internal forces ef the joint is calculated by the following
equation: : .
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The Problem of the Expansion in Stamping 30V/163-5€ 2-28/46

N out =/§;tsvcutds1 , where S1 = the surface through which
5y

the cut is made,,vcﬁt - the rate. For caloulating
ion the selection of some
especially the calculatien

of the index of ex-

the above mentioned equat
new functiens is necessary,
of the rate of displacement as wellas
pansion .
Bx’ — , taking into censideration the fellowing ratie:

lx

1gp
X = 18% = a = const.

T
Nx

In this equation f and —1; denote the coefficients of

expansion, a = the internal frictien. The diagram was con-
card 2/4 structed at a = 1 and a = 0,5 for the ratio

3
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The Problem of the Expansion in Stamping

————lﬁﬁ——— = f'§24-; He . The index of expansion 18
1lg ! ‘ v

v

calculated by the formula .

Bo
ﬁi%— = He é ; In rolling soft iron-oaibon'allpys
. 1,4 + 225 S

the AB calculated is by#i5% higher than the value found
experimentally. There are 2 figures and 7 references, 1

of which are Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy.inatitut'(Ural Polytechnical

Institute)
SUBMITTED: October 5, 1957
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_ Tarnovskiy, I, Ya., Ganago, 0. 4., sov/163-5e-2-33/46

“Vayeburd, A. Ae

Theoretical Investigations in Open and Closed Dies foT
Annular Swage Blocks (Teoreticheskoye igoledovaniye
shtampovki pokovok kol'tsevoy formy v otkrytykh 1 zakrytykh
shtampakh)

Nauchnyye doklady vysshey shkoly. Wetallurgiya, 1958,
Nr 2, pp. 184 - 191 (ussR)

The stages of annular swage blocks in open and closed dies
were investigated. In punching in open dies the filling

jn of the metal into the cavities of the dies as well as the
flow of the metal are determined by the position of the
critical surface. In stamping in closed dies an unequal

flow of the metal in the open zone is observed. This in-
fluence is explained by the different direction of the
internal friction forces in those zones. The rules governing
the flow of the metals in various stages of the stamping

of annular swage blocks were deternined. A simple formula
for any moment ef the depression, in the second stage

of stamping was found (7). By knowing the position of the




Theoretical Investigations in Open and Closed Dies SOV/163-58-2-33/46

for Annular Swage Blocks

oritical surface
the second stage
in cavity may be
into acceunt the

for any moment of the depression in

of stamping the height of the metal
calculated at any single moment, Taking
rules governing the flow of the metal

in the various cavities as well ag the velocity factors 4
in stamping an efficient construction of the dies may be
reached. There are 5 figures and 2 references, 2 of which are

Soviet.
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Institute)

SUBMITTED:  October 5, 1957
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Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 247 (USSE)

Tarnovskiy, I.Ya,, Smirnov, V.K., Kotsar', S.L., Bedin, N.A.,
Belyakov, V.I

Rolling of Track Links for Tractors

Tekhn, ekon, byul. Sovnarkhoz Chelyab. ekon, adm, r-na, 1958,
Nr 7, pp 43 - 45

Information is given on technical possibilities and economical
effectiveness of changing the manufacture of track links for
S-80 tractors from stamping to longitudinal periodic rolling.
Experimental rolling of links on a scale of 1 : 2, 1:3,1:4,
was carried out on a ChTZ test mill with rolleras of 470 mm in
diameter and on a UPI laboratory mill with rollers of 200 mm in
diameter. Technical Specifications were developed for the design
of a rolling mill and the principal scheme ‘of the technological LH’/
process was set-up for the production of 1inks on a continuous
automatic line, The rolling mill has rollers of 1,100 mm in dia-
meter, revolving at a speed of 10 or 15 revolutions per minute,
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81534
Rolling of Track Links for Traoctors 80V/137-59-5-11224

driven from a motor of 500 kw power, Blanks of shaped rolled metal havinz =

simple cross-sectional shape, are heated to 1,220° - 1,240°C in an induction

furnace., One blank is heated within 24 sec. The mill 1s equipped with a

special device to supply the blank to the reollers at a given moment, Alter-

nating rolling of left-hand and right-hand links on the same rollers 1s

possible, After rolling the strips are transported to two lines of automated .
presses where cutting, piercing, trimming and straightening of the links is .
performed. Then the links are fed to the ssmi-automatic line for mechanical LH/’

and thermal treatment, The deseribed continuous line will raise the efficien-

cy by a factor of 8 - 10 as compared to stamping on alr-steam hammers, The

annual economy of metal will amount to ~~ 5000 tons; it will amount to mors

than 8 million rubles with respect to the saving in metal, power consumption

and wages,

A.G.
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P/ANOVSKIY, 1.Ya., doktor tekhn.nauk, prof.; POZDEYEV, A.A., dots.

U O

iﬁfoﬁfipating the deformed state in upsetting parallslepipeds w:th
the u~ .f variation methods. Izgv, vys., ucheb, zav.i}&:‘;zr;i.x;g).
10.7:123-133 J1 '58. s

Taki 1itekhnicheskly institut.
1. Ural’s y(ggrging) (Calculus of variations)




TRUBIN, V.M.; TANGIOVSELY, I.Ya.

Conditions on contact surfaces in rolling on smooth rolls.
Prudy Ural.politekh.inst. 73:246-250 ‘58, (MIRA 12:8)
(Rolling (Metalwork)) (Surfaces (Pechnology))
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25(1) (”/ PHASE I BOOK EXPLOTTATION sov/2727

Obrabotka metallov davleniyem; sbornik statey, vyp. 5 (Metal Forming;
Collection of Articles, No, 5) Moscow, Metallurgizdat, 1959. 197 p.

3,000 copies printed, -

" geientific Ed.: L.Kh, Al'shevskiy, Cendidate of Technicel Sciences; Ed. of
Publishing House: N.A, Valov; Tech, Ed.: A.I. Karasev,

PURPOSE: This collection of articles is intended for technical personnel and
seientific workers in the metallurgical and machinery-construction industries.

COVERAGE: This collection of articles deals with problems of rolling end tube
menufacture. Results of research done on roll design and nevw methods of deter-
mining basic mamufacturing paremeters in the production of tubes and other
rolled shapes exe presented. Methods of analyzing the kinematics of processes
in helicel piercing mills and rolling mills by means of motion pictures are

. discussed, Also discussed are several phenomena associated with tube rolling.
Fo personalitlies are mentioned., References follow gseveral of the articles,

TABLE OF CONTENIS:



Metal Forming (Cont.) sov/2127

al Sciences], and V.K. Smirnov (Candidate

TW {Doctor of Technic
cal Sciences], [Urel'skiy politexhnicheskiy institut (Ural Polytechnical

of Tec
Institute)], Roll Shepe end Contact Area During the Rolling of Strip of Varisble
3

' Cross Section
The rolling of symmetrical gtrip of variable cross section, changes in the
¢ designing rolls are digcussed,

contact ares during rolling, and methods o

[Engineer, Nizhne-Tagil'skiy metallurgicheskiy kombinat (Nizhniy

Tegll Metallurgicel Combine)]. Roll Design for Angle Steel of Various Shapes
Designs for rolling unequal-engle steel by the £1at-and-edging method are
digscussed, Parameters for passes and templets are presented.

Smirnov. Forward Slip During the Rolling of Strip

,Merekin, B.V.

Tarnovekiy, I.Ya., and VK.

of Veriable Cross Section
A method of determining forward slip in rolling symmetrical rectengular strip

of varisble thickness is presented. Formules for the eritical angle and
{nstantaneous forward slip are derived, The relisbility of the formulas has

veen confirmed by experiments,

khnicheskiy institut AN KazSSR (Institute of Engineering

Presnyskov, A.A. [Fiziko-te
‘Physics, Acedemy of Sciences, Kazakh SSR)]. Possibility of Calculating Alloweble

Card 2/ 7

31
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Drafts, Teking the Index of Plasticity Into Account 47
Data on the relationship between the plastic properties of a metal and the
degree of deformation in rolling are sumarized, A simple equation for
calculating allowable drafts is presented.

zasukha, P,F. [Engineer, Ural'skily institut chernykh metallov (Ural Institute

- of Ferrous Metallurgy)]. Means of Increasing the Productivity of Mechenized

Sheet Mills L 53
This article deals with the results of an investigation conducted at the
Severskiy Zavod (Severskiy Plant). N.S. Smirnov, I.V. Kukanov, E.R. Rimm,
and N,P. Shirinkin took part.

Astrov, Ye,I. [Cendidate of Technical Seiences], A,X. Chichkenov, N.N. Tikhonov,

V.N. Biryukovae [Engineers], [Gor'kovskiy metallurgicheskiy zavod 1Gor tkiy

Metallurgical Plant)]. Rolling Khl7N2 Stainless Steel Into Universal Plates 62
The technique of heating end rolling ingots of Kh1TN2 stainless steel in a
universel rolling mill is described. Mechanical properties and structures
obtained are discussed,

Gel'dermsn, L,8, [Candidate of Technical Sciences, Neuchno-issledovatel'skly
Card 3/7
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institut (Scientific Research Institute)]. Characteristice of the Macrostructure

of Plates in Relation to Rolling Conditions _— 72
The mechenical properties of rolled open-hearth steel plates in relation to

’ the rolling regime and initisl shapes are discussed, Photographs of the
macrostructures are presented,

Astrov, Ye, I. [Candidate of Technical Sciences]. Laminated Steels 83
A method of making laminated steel is discussed, Laminated ingots obtained by
teeming in molds with distance plates are rolled to a desired thickness, This
mehtod is claimed to be the most efficient for mass production.

Chekmarev, A,P. [Academicien, Academy of Sciences, UkrSSR], Ya.S. Finkel'shteyn
'[candidate of Technical Sciences], and I.M. Iudenskiy [Engineer],[Institute of
Ferrous Metallurgy, Academy of Sciences, USSR, and Truboprokatnyy zavod imeni
Lenins (Tube-rolling Mill imeni Lenin)]. Meens of Intensifying the Piercing

Process by Helical Rolling .
Forces active in steady helical piercing are analyzed, Results of experiments

in rolling are presented, Recommendations for intensifying the piercing
process are made,

94

Card 4/7
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Plyatskovekiy, O.A. [Candidate of Pechnical Sclences, Vsesoyuznyy nauchno-
1ssledovatel'skly trubmyy institut (All-Union Scientific Research Institute for
Pipe)l. Tnvestigation of the Kinematics of Processes in Helical Piercing Mills
' by Motiou Picture Filming and Other Methods
This article desls with industrial and 1aboratory tests of a method of in-
vestigating kinematic processes in rolling by means of motion pictures.
The mechanism of the process is discussed, and experiments on plercing and
three-high mills are dmseribed, Results are shown in tables and diegrems.

Plyatskovskiy, D.A., N.L. Oslon [Candidate of Techniecal Seiences], and E,0, Nodev
[Engineer], [Novotrubnyy zavod (Novotrubnoye Plent)], Rolling Medium-diameter
Stainless Stedl Tubes With Increased Rate of Deformation 129
This article deals with an experimentel investigation of the use of stainless
gteel with a high deformation coefficient in piercing processes, Results
show sn increese in the rate of production and greater economy of materials.

Vatkin, Ya,L. [Cendidate of mechnical Sciences]; A.A. Bhevehenko [Doctor of
Technicel Sciences]; and I.D. Kronfel'd, 8.V. Rozhnov, end I.A. Chelmarev ,
[Dnepropetrovskiy metallurgicheskiy institut (Pnepropetrovek Metallurgicel
Institute), and All-Union Selentific Research Institute for Pipe]. Investigation

cexd 5/7
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Lt
of Tube Rolling in & Continuous Mill With a Long Mendrel 143
Results of experimental investigations of pass design for & continuous tube-~
rolling mill are presented, Csuses of such tube defects as nommniformity of
wall thickness and defective ends are discussed., Improvements in pass design,
mandrel withdrawal, end roll pressure adjustments are suggested as remedies,

Meyerovich, I.M. [Cendidate of Technical Sciences], and P.P. Lavrov [Engineer],
[TeRIITMASH]., Torque During Tube Rolling in & Contimuous Seven-stand Mill 165

Shveykin, V.V. [Doctor of Technical Sciences], end G.' Ya Gun (Engineer],
[Urel Polytechnicel Institute], Analyticel Method for Determining Unit Pressure
During Tube Rolling Without a Mandrel : 175

Bernshteyn, M.M, [Engineer, All-Union Scientific Research Institute for Pipel.
Change in Well Thickness of Small-size Tubes During Drawing Without & Mandrel 179.
A formula is derived for determining changes in wall thickness and outside
diameter, emount of reduction, apptoach angle of the nib, coefficient of
ftiction, and ultimate strength of the ‘materisl, Another formuld for deter-
mining initial well thickness is presented, .The formulas are confirmed by

“ card 6/7
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Tarnovskly, Iosif Yakovlevich, Aleksandr Aleksandrovich Pozdeyev,
-~ and Oleg Aleksandrovich Ganago

Deformatsili 1 usiliya pri obrabotke metallov davleniyem (Deforma-
'tions and Forces in Metal Forming) Moscow, Mashgiz, 1959.
303 p. Errata slip inserted. 5,000 coples printed.

Reviewer: Ye.P., Unksov, Professor, Doctor of Techfiical Sciences;
Ed.: V.N. Vydrin, Docent, Candidate of Technical Sciences;
Tech. Ed.: N.P. Yermakov; Exec. Ed.(Ural-Siberlan Division,
Mashgiz)p A.V. Keletina, Engineer. ‘

PURPOSE: This book is intended for engineers and scientific
workers as well as students of higher technical schools -
specializing in metal forming.

COVERAGE: The authors describe a method of investigating deforma-
tions in metal forming using the principle of the minimum of
the total energy of deformation, and one of the direct (Ritz's)
methods "pf variational calculus. The method of determining
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Deformations and Forces (Cont.) Sov/3283

forces, reouired for the plastic deformation, from the con-
dition of the conservation of energy 18 alsc presented. Besldes
the general method, the solutlon of a series of problems of
open die forging and stamping, and the experimental check of
the obtaimed theoretical formulas, are also given., ,The authors
mention A.A. Il'yushin, S.A. Khristlanovich, V.V. Sokolovskly,
A.D. Tomlenov, L.A. Shofman, Ye.P. Unksov, G.A. Smirnov-
Alyayev, A.F. Golovin, and V.B. Lyashkov, as contributors in
the theqry of deformation. The authors thank V.N Trubin,

3.G. Puchkov, R.A. Vaysburd, and G.A. Yeremeyev. There

are 47 references: U6 .Soviet and 1- German.

TABLE OF CONTENTS:

Foreword

Symbols Used in the Book

ch.

I. Mechanics of a Body Under Deformation
1. Basic hypotheses and assumptions in the mechanics of
-plastic media T
Card 2/5
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2. Theory of stresses 9
3. Theory of strains 20
4. Methods of studying the deformation of a continuum 31
5. Stress-strain relationship in the theory of plasticity 33

6. Condition of constancy of magnitude of tangentlal
stresses . 34
7. Saint-Venant-Mises equation of the theory of plasticity 35
8. Work of internal forces ' 36
9. Work of external frictlion forces 38
10. Principle of minimum of total energy ‘ k9
11. ‘Elements of variational calculus. Ritz's method . 52
12. - Selecting suitable functions 55

13. Calculating finite displacements of particles of de-

formed medium from predetermined stralns : 58
i4. Application of Saint-Venant's principle in the theory
of metal forming 61
15. Methoda of the theoretical analysis of the state of
~ strain in metal forming _ 64
16. Method of the least square deviation . . 69
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lg. Method of orthogonalization ' T1
18. Determining the total force required for plastic defor-
mation . 73
19. Determination of stresses T4
Ch. II.Uniform gﬂomogeneousg Strain. Plane Problem : 17
20. Uniform (homogeneous) strain 77
2l. Plane state of strain 79
<22. Determination of forces in plane strain 98
Ch. III. Compression of Axially-Symmetrical Bodies Between
Plane-Parallel Plates 104
23. Deformation at compressing cylinders of moderate height 104
24, Porces for compressing cylinders of moderate height -117
25. Deformation at compressing high cylinders _ . 123
26. Deformation-at compressing hollow cylinders 130
27. PForces, required for compressing hollow cylinders 147
Ch. IV. Compressing Multiaxial Bodiés 154
28. Deformation of parallelepipeds ’ 134»
29. Forces in compressing parallelepipeds 183
30. Deformation at drawing out by forging on plane- )
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Ch. V. Deformation and Fdrces in Porming High Bodies With
External Zones
31. Drawing out of large forgings
32. Forces’required for drawing out large forgings

Ch, VI. Defdrmation and Forces in Forging in Dies With Protrud-
ing Elements ' i
33. Plane deformation in flattening in slet dies
34. Determining forces in plame deformatfon in slot dles (for
the second stage)

Ch. VII. Deformation and Forces in Forging With Backing Rings
35. Deformation in forging with backing rings '
36. Determination of forces in forging with backing rings in
the second stage of the process’ -

" Bibliography

AVAILABLE: ILibrary of Congress
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sovV/167-59-1 -21,/56
Mlgrnovskiy, 1. Ya., Pozdeyev, A. L.

Mechauics of the Drawing Process of Solid Profiles Taking
Into Account Consolidation (Mekhanika protsessa volocheniya
sploshnykh profiley 8 ucheton uprochneniya)

Nauohnyye doklady vysshey ghkoly. Metallurgiya, 19595
Nr 1, pp 97 - 104 (USSR)

At first there is demonstrated that the determination of

the optimum drawingz angle « and of the corresponding mipimun
pressure is a tyrical jroblem of variction calculation, if
the conditions of the prucess ore given (degree of stretching
conditions of external friction and the pechanical properties
of the metal worked) . 2 1is the main characteristic of the
reducing cone of the drawing pads. The problen is ap;roached
from the following variation principle of the mechanics of
continua: The actual equilibrium ghape of a bedy is disiin-
guishel from all other possible ghapes by a minimul of the
total deformation enorgy. Tho invantization ig limited tuv B
stabilized (steady) process of drawing. tence it is more
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Mechanics of the Drawing Process of Solid FProfiles /S:V/1u;-59-1-20/50
Taking Into Account Consolidztion

convenient to solve this problex by 1eing the velocities

at which deformation occurs. As drawing usuzlly procoeds

with a cold deformation, the consolidation is taken into

account by introducing o co-fficient of consolidztion .

Formula (9) forw .. . is derived. The caleculations showcd
optimum

that © exhibits almoct no dependence upon L. The
ophtimun .

curves obtained show that ™ .. increases with greater
optimum

gtretching and with a greater coefficient of intcraal
friction, which is in agrecment with the information pained
by references 2 and 3. Formula (11) is derived for the cal-
culation of the drawing pressure which can be sinmplified

to formula (12), the application of which, however, is
limited to cortain conditions given in thieg paper. The dia-
grams obtained :how thot with in increase of o the exteraal
friction force at the ccnical part of the dreving pces veries
considerably. There are 5 figures and 6 Soviel refeve:cee.
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ASSCCIATION:  Urael'skiy politekhnicheskiy institut (Ural'skiy Polytechnical
Institute)

SUBMITTED: dpril 7, 1958
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. _AUTLORS:

TITLE:

PERIODICAL:

ABSTHACT:

Qrrfags o 1«22 Th
B Vosmlimi=in, 22
Tarnovskiy, I. Ya., Ganago, G. A., Vaysburd, o, A,

———

Determination of the Forces in Swage Forging of Axin
Symmetrical Forgings (Oprcdelcniye usiliy pri shtamp
osesimmetrichnykh pokovok)

Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959,
Nr 1, pp 126 -~ 132 (USSR

In the articles ciied by referesnces 1,2,2,4,and 5 the state-
nent is found that in any kind of drop forging a certain
amount of surplus metal is pressed from the swage intc the
fin groove, after the swage has heen completely filled. This
stage, termed "pre-forging™ staze, of the forging process

is dictinguished by requiring the maxinum forging force which
must be determincd in order to azscertain the requirsd press
or hammer weight. It has baen found thzt in the pre-furzing
stage not the total metal volume contained in the swase is
subjected to deformation, but only that part of the voluce
being near the swaze surface, If vays and means would be
found of determining the actual deformation zornc in the pre-
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Deternination of the ocrees in Svase Perring of Axially S:V/1f3-§3-1_24/5o
p M / /

- Symmetrical Porgings

forging stage a determination of thz furce required could

beo achiecvad with a gufficient accuracy. Tnere ig no weneacity
of taking into account the comclicatod shaye of tho awage ond
thus the numbar of variables ic reducad. Only the diamziar

of the swaze at the inside perimeter of the fin groove, the
dimensions of this groove and the ratio botween the fin thicn-
ness and the dimensions of the actual defermetion zone of

the forging in the pre-forging stage must be taken into account.
The accuracy in colving this problem depcads upol the accuracy
with which the boundaries of thte actual deformation zone of
the metal in the swage can be det-rmined ard upon the simpli-
fying restrictions placed upon some of the formulas. Various
methods of determining these boundarics are found in publica-
tions (Refs 1,2,%,4,5)s In this article the shape of the
deformation zone is four the sake of simplicity assuned to be
conical. For the purgose of determining the actual plastic
deformation in the pre~-forging stage the law of tie minizun
of total deformation energy was apyrlied. This allovws a
theoretical deformation of the boundaries of the deformation

card 2/4
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Determination of the Iorces in Swage
. Symmetrical Porgings

zone. This problem was solved by applying the Ritz variation
method. Its application to the upsetting defurmation cf
metals has been described in earlier articles (Rers GyT)e
Comprehensive experimental irformation was used in zstablish-
ing formula (1) which describes the curve expressing the
actual propagation of the deformation zone in drop forging.
mhis formula only describes the shape of the boundary between
the rigid and the plastic zone of tlie forging. The volure

of the deformation zone depends upon the varying parameticT

ay ghich is determined by the law oF the ninimum of the tetal
doformation work and is specified by forzula (13). 8, deter-

mines the propagation of the zone of plastic defornmatior.

Formula (15) for
2 js obtained, where p dernotes the average specific pressure

and:G% the yield point at given temperatures and velccitizs.

Card 3/4 The experimental checking of fermula (15) yivlded gatisfactory
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£ the Forces in Swmage Forging of Axially s“v/163-59-1-24/so

Symme trical Forgings

ASSOCIATIOUN:

SUBHMITTED:

Card 4/4

results. Formula (13) on simplification gives formula (14)
and formula (15) on simplification gives formula (16). These
formulas can, however, only be used if the height of th
deformation zone does not exceed the depth of the swage

and if the temperature both of the forging and of the fin
are equal, There are 4 figures and 8 goviet referecsnces.

Ural'skiy politekhnicheskiy institut (Ural'skiy Polytechnical
Institute) -~

April 7, 1958
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AUTHORS: Tarnovskiy, 1.Ya., Professor, and Pozdeyev, 4.A., Docent
TITLES Contact'Stresses and Average specific pressure in Settirg

and Rolling (Kontaktnyye napryszheniya { sredniye udel'nyye
davleniyu'pri osadke 1 prokatke

PERIODICAL: Izvestiya vysshikh uchebnykh zavedéniy, Chernays metallurgiya,
1959, Hr 2, PP 51-60 (USSR)

*BUTRACTS According to recent data friction forces On contact surfaces
depend on the condition of the friction gurface and on the
gshape of the deformed body. The distribution of friction

forces on the surface depends on kinematic conditions. The

author shows that functions for pressure distribution can be

obtained with the use of integral equations. These t.Te

applicable to any law of distribution of contact tangential

stresses. A method for the approximative computation of

deformation is puggested which serves to obtain graphs of

_ pregsure ond average spocific preagures for different casesd

gard 1/2 of rolling.
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Contact Stresces and Average Specific ?ressur £

There are é sets of graphs and 7 Soviet references.

xiy polit ic institut (Ural Polytechnical

15SOCIATION: Ural'skiy politekhnicheskiy ins

Bl ’ Institute), Kafedra obrabotki metallov davleniyem (Chair of B
Metal Processing Under P.re_uure)

SUBMITTED: July 1%, 1958
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AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

‘ggpnovskiy, 1. Ya, Pozdeyev,
Puchkov, o. U.

A New Method of Experimental Inv
Stress in the Working of Metals

pp 131 - 135 (USSR)

The method suggested is based on
changes of artificial hollow spa
of pressure. The signs of the st
metal can be determined in this

Two lead strips, one of which re
in, were soldered up with Wood's
in different directions. An expa
by tensile
gtrips with hollows ware also 80
Figure 3 shows the deformations

PBL=US 3
IA-RDP86-00513R001755020003-8" -

ﬂ
S50/ 163-59-2-23/48
estigation of the State of
by Pressure (Novyy metod opyt-
nogo issledovaniya napryazhennogo sostoyaniya pri obrabotke
metallov davleniyen)
Nauchnyye doklady vyséhey shkoly. Metallurgiya, 1959, Nr 2,

stress, a narrowing by coumpressive stress.

20 I
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A. A., Kotel'nikov, V. P.,

the investigation of the
ces in metals under the influence
ress which has acted on the
way. Figure 1 gives an example.
ceived a cylindric cavity bored
alloy, and exposed to pressures
nsion of the hollow space occurs
Lead
ldered together and rolled (Fig 2)-
of the hollows after hamnering.
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‘A New Method of Experimental Investigation of the State SOV/163-59-2-23/48
of Stress in the Working of Metals by Pressure e,

There are 3 figures and 1 Soviet referonce.

ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytcchnic Institute)

SUBMITTED: August 8, 1958
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ABSTRACT:
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Tarnogaki L. Y24, Pozdoyev, A. A.

f Hetalworking by Pressure

(X postanovke zadachi v teorii obrabotki metallov davleniyem)

Nauchnyye doklady vyashey ghkoly. Metallurgiya, 1959, Nr 2,

pp 136 - 139 (USSR)

The authors deal with two factors determining the gtate of stress
and the flowing of the metal in coupression processes: the equa-~
tion of state and the boundary conditions. The equations of state
normally apply to jdealized metal propertics aince the considera-
tion of all factors would lead to practically useless, conplicated
equations. Under simplifying assumptions, a relation between de-
formation and stress is obtained. As the compression processing
is carried out at different temperatures, at different rates and
possibly with structural changes of the metal, the nathematical
formulation remains a difficult problem. The boundary conditions
are to be sufficient for a unigue solution of the problem, and
nust not contradict the setting of the task, In the compression
processing of metals, the boundary conditions are often the un-
knowns regquired. In many tasks of forging, compressing, rolling,
not all boundary conditions are known and often they must be
ascertained by experiuent. Recent investigations (Refs 6 and 7)



BRI i SRS ARSI B SRS
D - A UZU003-8 "
YOERae, 2002 CIA-RDP86-00513R001755020003-8" e

Tho Setting of Tasks in the Theory of letalworking SOV/163-59-2-24/48
by Pressure .

gshow that the deformation much depends on the dimensions of the
body to be deformed, i.e. on 8 form factor. iany bodies, the me-
chanical state of which is described by different equations of
state, are deformed almost in the same WaJ, which proves that
the influence of the form factor exceeds that of the eyuation

of state, This makes it possible to develop & unified theory of
compression processing for different metals and alloys which are
deformed under aifferent temperature and rate conditions. There
are T soviet references.

ASSOCTIATION: Uraltskiy politekhnicheskiy jnstitut (Ural Polytechnic Institute)

SUBMITTED: July 14, 1958
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rranslation from; Referativoyy zhurnal, Metallurgiya, 1960, No,11, p.134, # 263%

AUTHORS Wmeyev, AA.

TITLE: Drawing of Compact Round Profiles

PERIODICAL3 Tr, Mezhvuz. nauchno-tekin, konferentsii na temm: "govrem dostizh,
prokatn, proiz-va, Vol. 2, Leningrad, 1959, PP 316 - 330

TEXT: The authors present a theoretical analysis of the process of draw-
ing compact round profiles and derive formulae to determine the optimum angle of

drawing and the corresponding minimum 8Yress, A formula is derived which can be
used to calculate the optimum value of angle ¢(, under any given drawing econditions,

D.T.

Tpanslator's note: This is the full translation of the original Russian abstract,

card 1/1
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nauk; SMIRKOV,

v.K., kand. tokhn.

Tpauk

PARNOVSKIY,
Shape of rolls and the center of deformation in rolling strips
section. Obr. met. davl, no.5:3-17 159,
(MIBA 13:3)

with variable cross

1.Ural'eidy poli gekhnic

(Rolls (Iron mille

heskiy institutb.
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PARNOVSKIY, I.Ya., doktor tekhn. nauk; SMIRNOY, v.K., kand. tekhn, nauk
» Leading in the rolling of strip having a variable cross section.
Obr. met, davl. no.5:31-46 '59. (MIRA 13:3)

1.Ural'skiy pontokhnichuny institut,
(Rolling (Metalwork))
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Translation from: Referativnyy zhurnal, Metallurgiya, 1960, No, 11, p. 116,

# 26126
AUTHORS s Tarnovskly, I.Ya,, Odinokov, Yu,I.
/_—.——————_——‘—___——\
TITLEs Investigation of Metal Flow Kinematics and of the Loocation of &

Critical Section When Entrapping and Pilling With Metal the QGap

Between the Rolls
n.-i. in-t chern, metallov,

PERIODICAL: Byul, nauchno-tekhn. inform. tral' skiy,
1959, No. 7, pp. 30 - U3

TEXT: The authors investigated rolling process when filling with metal \/

the space between the rolls, i.e, under conditions of strained and deformed state

changing with time at each spot of the deformation gseat. The method of vertical -
the vertical plane of the com-

graduation lines is used; the lines are marked on
posite specimen joint, The thors determined metal flow and the location of the
eritical sectien, the angleﬁ?? at the given filling of the gap between the roli..

plotted of the jocation of the oritical section on the entrapment

Dependences are
where 1} {s the mean filling of the deformation

angleovand the shape factor 1z/Hay,
Card 1/2



Investigation of Metal Flow Kinematics and of the Loocation of a Critical Section
When Entrapping and Filling With Metal the Gap Between the Rolls

seat in the experiment, H,, is the mean height of the strip, The oritical section
and the advance zone appear at 1/Hg, 7 0.5 - 0,6. Inorement of the advance zone
is more intensive than that of the rear zone, and is the greater, the higher the
strip is., The appearance and growth of the advance zone impair entrapment condi-
tions, in particular at low 1/Hg,. A considerable disagreement of experimental
values of 7 and theoretical data, calculated by IM, Pavlov's formula j'= (00 /2)
(1 - /2 [2), was stated at low 1/, . This indicates the inapplicability of
the method of advance zone for the determination of the friction coefficient,
Analoggus results were obtained during upsetting of tapered strips, It is stated
that depends on the absolute and relative reduction in as much as changes in
1/H,, take place, It is shown that at low 1/Hyy, the 7 /o/ ratio may be >0.5,

L.M,

Translator's note; This is the full translation of the original Russian abstract,

Card 2/2
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SHMIRWOV, V.K.; KOTSAR', S.L.

rolling in mills. Xuz,~shtan.proizv,
Roplacing drop forging by rolling ioin R

Jil8-p2 My 159,
bonesd (Izllina (Matalwork))
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Developing a teéhnology for the mannfactuifsof';ightvaighe'rnilroad
] = hta [] Oizv. 1 n°'9=1" 9.
car wheels, Kuz.~shtam, pr ( 12212)

(Car wheels) (Forging)
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POZDEYHY, A'Aﬁo hnd.f(lhn.nlﬂk, dotsm,! TNOVSKIY. v.I.

Calculation of end dislocations by their inorement during the
press forging of metals. Ixv.vys,ucheb,zav.: chern.met. 2
n0.6:43-51 Je  '59, (MIRA 13:1)

1. Ural'skiy politekhnic
obrabotii metallov davleniyem Uraltaskogo po

instituta.

heskiy institut. Rekomendovano kafedroy
11t ekhnicheskogo

(Forging) (Deformations (Machanics))
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Daeformation and strese in forge drawing. Isv.vys.ucheb.2ave;
(MIBA 13:2)

chern.met, 2 1n0,7:41-50 J1 '59.

cheskiy institut, Rekomandovano

1, Ural'ekiy politekhnl
1lov dgy}e_z".xiyem Urel'skogo politekh~

kafedroy obrabotki meta

nicheskogo instituta. T~
(Draving (Matalwork)) (Deformtimh(ﬂechanics))
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: TARK)VSEW prof., doktor tekhn.nmk; GANAGO, O.A., dots.;
e e AYSRURD, R.A., inghe

~

Investigating deformations and forces in forging on ring pads.
Izv.vys.ucheb,zav.; chern.met. 2 1n0.8:55-67 . Ag 159,
(MIBA 13:4)
1. Ural'skiy politekhnicheekiy inatitut, Rskomendovano
kafedroy obrabotiki metallov devleniyem Ural'skogo politekhni-
cheskogo instituta.
| '_(Deformations(!&echanics)) (Forging)
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PEASE I BOOK EXPLOTTATION  BGV/4653

Tarnovaekiy, Iosif Yakovlevich, Aleksandr Aleksandrovich Pozdeyev,
~——T&v Vyacheslavovich ‘Meandrov, and Gersh Aronovich Khasin

Mekl;e.ﬂicheskiye svoystve stali pri goryachey obrabotke davleniyem (Mechanical
Properties of Steel During Hot Pressworkins) Sverdlovsk, Metallurglizdat
gverdlovskoye otd-niye, 1960. 263 p. Errata slip inserted. 6,200 copies

printed.

Ed..: V.B. IJaShkO‘V; Ed. of Pllhlishing Bouse: N.N. Tsymbmqt“; Tech. Ed.: M.Ya.
“Yepimakhova. - )

shqQps, scientific workers, and students specializing in the pressworking of
netals. -

COVERAGE: The suthors view steel being hot-pressvo

“ coum-plustic proparties. THey describe the results of investigations dealing
wltn e dependence o steel resistence to deformation on b
gree and speed of deformation. ,
ticity and strength properties of 16

card 1/4

grades of steels. Fram.the experimental
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PURPOSE: This book is intended for technical personnel at rolling mills and forge

rked as & substance having vis-

empersture end the de-
The book contains experimental data on the plas-

e
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Mechanical Properties of Steel (Cont.) sov/4653

! data, equations ere dsrived for the physical state of the metal or the relation
of stress to dpfomation in hot working of steel. A method is set forth for

uveing these equations
1arly by means of variational meth

N¢ personalities ere mentiocned. There are 73 references:

ods used in the mechanics of continucus media.
72 Soviet, 1 English.

TABLE OF CONTENTS:

Introduction b)
Ch..T. Elements of the Mechanics of a Deformed Body 5
1, Basic hypotheses ' 5

2, Btate of stress T
3, State of strain 22
4, Rate of strain 2

5. Equation of the state . 39

6. Theory of small elastic-plastic deformations 4

7. Theory of plastic flow gl

1

8, Variational methods

card 2/4

in analyzing the stress-strain state of & metal, particu-.
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) Mechanical Froperties of Steel (Cent.) SOV /4653
Ch. II. The Resistance of Allcy Gtasels to Deformaticn Under Various
Pemparatures and Speeds of Deformation 11
1. The state of the problem 71
2, Testing methods 94
B Experimental data cn renistance of alloy atesls to deformation 117

areds 45 steel, grade €082 sisel, grade 18KhNVA steel, grade KbVG
steel, grade U12A steel, grade knh1? steel, grade R1B steel, grade
1Knl3 steel, grade JKnl1% stesl, grade Knh25 steel, grade 1Kn257u5 steel,

grade 2Kn18N9 steel, grade 1Kh189T stesl, grade KnlBN12M2T steel, grade
Kr1882582 steel, grade Kn23N18 steal

Speed dependancies in resistance to deformatica 144

Ch. 111, Pmticity of Steel at Eigh Temparatures 156
1. . Statement of the prcblem 156

2. Testing methods _ 166

%, Experirenptal data on the plasticity of csrben end alloy steeis 168
fh. IV. Equations for the State of Metal During Hob Pressing 210
1., Model of & viscoug-pleatic medium with work hardening 215

2. Use of the model in sclving preblems in a 1inesr state of stresa 217
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[Deforzations and forces in hot rolling] Rezhiny deformatsii i
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: i2d~~9 1it-ry po chernol i1 tevetnol metallurgil, Sverdlovskoe
< _otd-nie, 1960, 299 p. (MIRA 1U433)
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s/137/61/ooo/oo7/o 12/072
_ A060/A101

AUTHORS: Tarnovskiy, I. Ya.; Pozdeyev, A, A,
TITLE: Problems of mechanics of strain seat during rolling

PERIODICAL: Referativnyy zhurnal, Metallurgiye, no. 7, 1961, 2, abstract TD11
("Tr. Konferentsii: Tekhn, progress v tekhnol. prokatn. proiz-va".
gverdlovsk, Metallurgizdat, 1960, 3-16)

TEXT: The hypothesis of plane sections according to which transverse ver-
tical sections which are plane before the deformation remain plane at every
instant of rolling and after it, and undergo no bending and distortion, probably
describes the rolling process with an accuracy sufficient for practical purpose
when the ratio of the length 1 of the geometrical strain seat to its mean thick-
ness H is equal to 1.5 - 2.0. The conditions at the Magnitogorsk metallurgical
combine are: Inthe blooming mills 1/4 £ 0.8, in the continuous billet mills i/H
1.2, in the section mills 1/H 1.5 - 1.6. At 1/H £1.5 the nonuniformity of the
metal strain is very marked, the deviations from the hypothesis of plane sections
are sufficiently appreciable and they have to be taken into account while solving
definite problems.

[Abstracter's note: Complete transletion] Yu, Menegin
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AUTHORS: parnovskiy, I. Y&.; gmirnov, V. K.; Kotsar', S.. L.
TITLE: Main results ‘of the study of 1ongitudinal rolling of varying section

profiles

PERIODICAL: Referativnyy shurnal, Metallurgiya, no. 7, 1961, 11, abstrast 7D75
("Tr. Konferentsil: “Pekhn, progressvv-tekhnol. prokatn. proiz-va".
gverdlovsk, Metallurgizdat, 1960, 381-394)

PEXT: The'authors-consider the elements of the theory of longitudinal

periodic rolling determination of the limiting conditions for obtaining varying-

section profiles on the basis of -the analysis of metal flow, determination of

the limiting conditions for obtaining varying section profiles on the basis of

the analysis of fores conditions in the strain seat, the production of links for

the caterplllar- track of the traator (-100 (3-100), replacement of gtamping and *_

machining. by rolling in the -production of various tractor parts, menufacture of

varying section blanks on forging rolis after their stamping in mechanical stamp-
presses. The possibility of applying 1ongitudinal periocdic rolling in the

manufaoture'of tractor parts is demonstrated. A. Bulanov
[Abstracter's note: Complete ranslation] ’
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Gomplex Media in the heovy ol Worituy, Metals by
Forces of Pransurc

Touveobly vyt abileh uchebnyih gayedonty . Chernagt
metallurglyo, 19060, He by vo GO-(1 (USHR)

This 1s an analytlcal study of the ponsibllity of
usting the eauations of atate of comples modium io the
theory of working metals by forcesn of pressure. wor
tnvestigatlion of the st ressed-deformed state the

subtior applles variation equatlons of the thec:/ of
ductile-plastic tlow. In this article the sathior adopts
the definltions of L. M. Kachanov (Mechantices of plastlc
Modia, Gostekhteorlzdat, 1948) .  The author siumed
tnat the "deviatocr! of stresses iz

pound to the
Nijeviators” of deformation and the speeds of deformation
ais [follows:

DouQ(J%-+wf)Urr?Dm- ()
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Complex Media 1n the Theory of Worlklng (635 ‘
Metals by Forces of lressure SOV/iHS—GO—l—ll/j%

. al
where = tg( [ 7) sets the relattionship between

the stresses and the depree of deformation; and
2 2%5 + p} is coefficlent covresponding to

On the basls of the above, bthe

duebile-plastic medium.
on between inhe stresses and

author finds a connecti
deformations: ’ - ‘
g, —0 = 2(—17‘ - )Q,r'*' pdz,

(2)

. « e e

. ‘!s , l' P
Tez = (—’T + )n.rf i ";_‘[ Tz .
equations. fle states that

and derives altogether 16
f the medium under conside-

the enevgy of deformation 0O
Card 2/} ration is:

Ny == S_‘;S(cx Byt b Tema)dV. (3




Coaplex Media ln the Pheory ot Worlkle: TNASRS. '
Motals by Morces of Preosure SOV/LH&—OO—E~11/§M

The authorv cone ludes that In caleulabions ol' encryy

of deformatlon al & rivet moment of
strengthening 18 tulcen Into accolit

of shear yield point. lie adds thub,
of encrgy by direct methods of caleulus
it is pousible to caleulate
moment of time 1f the shear
mia) as well as

yield point T. 1o known
W

(at the given moment of tl
- , 1 ) .
cif ductility K- For o Wide range of speed: and
for a large number of steel Lypes, the relationshlp
between the stress and the speed of
Linear stressed state

can be crprecsel by

0’-‘--‘0’o+k|““':——r ) (7)

S0
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{Lme the vilue of
1, only by the value
by solving equatlions
of varilations,
4 fteld ol speeds for any

the coefflcient

deformation in the

T
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Compled Wrdlno In the Theors ol viorklug NSRS

i

potaly py Doeccn of pressure SOV/143~GO—1—11/jH
where o= o coefflclent dependling on type of metal,
foemperature, and legree ol deformation. [or simpli-~
ftention the author conslders the procesies which can bhe
pest investigated by the theory of plastic flow, whico
studles the very smull increments of displacements,
devormationy, and stpresses, and also thie correlation
between these values. The flexibllity of the theory
of plastic flow permits an expansion of the results
to any decree of Jdeiormation and, by this, the
taking into account of the strengthenivg in the ini-
12l stage of ‘thw proceso. The author concludes that
by the determived fleld of speeds 1t 1:; possible to
£ind, by tntecration o respect to time, the ultimate
dlsplucenents and Lthe path, but that thigs problem will
pe the subjuct ol znothev apticle. There 1s 1
figure; and | Zoviet references.

ASSOCIATION: Ural Polytechnlc mantibube (Ural'skly polltekhnicheskd

tnstitut) ’
SUBMLTTED: November v, 1745
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TARNOVSKL 1.32.; KOTELYNLKOV, V.P.

———
of specific presgure and force during

yariation principles.

Theoretical jnvestigation
214752 160, (MIRA 15:5)

rolling on blooming mills with use of
1zVe VyBe ucheb. 2Z8Ve} chern. met. no.

?
1, Ural'skiy politekhnicheskiy institute

(Rol1ing mills)
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. wvsxn. .Ya., SMIRNOV, V. K.
Leading in longitndinal periodic rolling. Izve vyn.uc'ne‘o.zav.;
chern.mete. n0.3:51-58 160. (MIRA 1334

politokhnicheakiy 1m;t1tut.

1, Ural'skiy
(Rolling(“etahork)
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Daformations and Stresses in Closed piercing Process

the pressure divided BY the punch face area. FOT approximate practical cal-
culations of pressure simplified formulas (28 and 29) are recomnsnded for the
gecond end third stege pespectively. The squation for Bu, = ny (see £1-
gure) corresponding to the transfer from the second stage +o the third stage
15 eaaily found from the equations (28) and (29). The following final equa~
4ion 1= obtained: 1 -
X
% _cal—mmp5 (30)

D
1-0.85 .b—‘b—

SIR

Theve are | figures and 8 govist references.
ASSOCIATION: Ural'skiy politekhnicheskiy jnstitu® (Ural Polytechnical Institute)

SUBMITTED: May 25, 1959
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TARFOVSKIT,

Investigating metal ﬂov during upsetting vith backing rings

by means of the variations method. Isv.vys.ucheb.2ave; cherne
(MIRA 13:6)

met. m-5355-6° " 160,
icheskiy institut.

1, Urallskiy politekhn
(Porging) (Deformations (Mschanics))
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AUTHORS: Lyu Khay-kuan'; Tarncvskiy, 1.Ya.; Trubin, V.N.
TITLE® Metal Deformat102>§n Draw-Ferging of Large Biliets on Flat‘Q;g§‘€
\

PERTIODICAL:. Kuzne chno-shtampovochnoye proizvodstvo, 1960, No. 9, pp- 1 - 5

TEXT: A theoretical investigation of the deformation distribution in met-
al through the billet cross section area in the forglng preocess on & flat die in
a single pass had been made previously (Refs. 3 and 4). The present artlcle
gives information on the results of a systematical laboratory investigation with
lead billets forged by different schedules beginning with the simplest case of
drawing in a single pass to drawing with high reduction of area. Certain defor-
mation laws were derived and practical recommendations are given. The billets
were made of two halves, a ccordinate grid was traced on the parting surfaces and
the halves were joined by Wood alloy. Deformation observed on the grid in the -
center, in different layers ard along the billets is {1lustrated by photographs
and curves. The following facts were noted: 1) The relation of feed to the bil-
let thickness has the highest effect on the deformation distribution in billet

cross section and length. within the studied-% range (from 0.25 to 1) the non-

Card 1/3
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Al61/A029 .

Metal Defbrmation in Draw-Forging of large Billets on Flat Dies

uniformity of deformation increased with growing'% ratio and was highest from

0.4 on. Still, to avoid longitudinal tension stresses that had been revealed in

a previous investigation (Ref. 3) it is advised to take %-beﬁween 0.5 and 0.7, V/
and take a higher'% ratio for less plastic metal which might develop internal

" ruptures., If metal is sufficiently plastic and the center must be well forged
through, 1esser-% values are to be chosen. For hammer forgings, that usually are

taken with length/height ratio above 1, the optimum feed must be chosen for oth-
er reasons that are not considered here. 2) The more frequent is the displace-
ment of the feed limit in forging with several passes, the more uniform is the
deformation in metal. It 1s therefore advised to use more passes with less de-
formation in each, and change the feed boundaries frequently. This is particu-
larly important in forging with a low degree of deformation, i.e., when the un-
evenly forged structure spoils the metal quality. 1In case of forging with a hich
deformation degree it is better nct to increase the number of passes at the cost

Card 2/3
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Metal Deformation in Draw-Forging of Large Billets ¢n Flat Dies

of swaging degree in a pass, for a lower number of passes will be sufficient.
There are 7 figures and 4 references: 3 Soviet and 1 English.
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AUTHORS: _Tarnovskiy, I..Ya.} Khosin, G. A.j Proudoyev, A. A., and

BBRALOV, Le.Ve . P

TLTLE! _Rlaaticity_of'aome atael grades a% Ligh tawmparaturse

PERIODICAL: Izveatiys vysshikh uchebnykb zavedeniy. Chernaya metallurgiyay
0. 12, 1960, 63 - 69

laboratory methecds cah crly give jndirest data
of the multitude of factora existing
It is therefore ~ften tetter to use

and impact hending. Bighteen alloy
pplicaticne rave been tested

nted in tables and

TEAT+¢ The conventional
or. the plasticity in relation to one
in resl pressurs® working processes.

the simples?t test methods - tension
steel grades of different structure groups and &
using these comron neat tests. The results are prese
graphs. The 18 grades are divided into two groups - "a" and "b". (The

chemical compesitions are not included . The "a" jneludest n45": -Yi2A
¢f .(SuKh158G); X! 8HIT

ge2a); 60C2 (6082)3 18XHBA (18KnRVA); Wx*5
quv1aNgT)y  4X13 (4kn13); X17H2. (Kh17N2) X1 eHI2n2T (gknient2M2T)s
A 8H25(2 (KnL'BN2582)3 25105 (Knh25105); end tne "tt - P18 (R18); x23H18 .

—~
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8/143/60/000/012/005/020
Plasticity of some stsel grades at... A1€1/A°3)

(Xn23§18)5 1X13 (1Kh13g; 4x14H1432r1(4Kh14u14vzu); 30-48% (EI-4€1). Re-
lative elongatvion. (£, %) follows two different lawss s continuous rise from
800 to 1,200°C (Pig. 1y a), and a rise to s maximum and drop after it (Fig.
1, b). A commop.feature of the "b" group, except for Kn23N18, is the high
cartide content. In the Kh9S2 grade & changes paculiarly (Pig. i, c) -
drops to almest & half and rises rapidly efter the minimum at 900 - 1,100°¢C.
Reduction cf arse (-5 %) follows the same law but with les2 varying absolute
talues. In the "a" group grades the Y grows coutinually (or stays at 100%)
and in the "t" group it reaches the maximuc at 1,000 - 1,100°C and goes
down. Az intense grain growth in the 900 - 100°C range i8s characteristic

'y
for silchrome steel. In most of the atsel grades 4§ reached +00% at 1,200°C
or earlier, and in some cases it did not excesd 80-90%.

Conseguently, the
trend of the plasticity.indicea § and y at high temperatures :e practically
the same, and they are aquivalen

t until the formation of the neck on speci-
mane, but after it the ¥ value gives a more complete plas
tic. MNevertheless, both factors should be considered in combination.
ngt group stesl nes the highest plasticity through the whcle temperature
range of hot pressure working, but it must be born in mind that in complex

gard 2/6
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Plasticity of some steel grades at... 4161/4133

stress.conditions (e.g. . tube 5iercing).the preperties might be diffarent,

as well as that the obtained 0 and ¥ values might no%t be trus for 1Kh18N9T,

Kh18N12M2T and Kh17N2 in the case of a high ferrits content. Particular

care is recommended in selecting the process parameters (temperature in

particular) for the "b" group, for a large part of these grades ccntains a

high quantity of primery carbides and includes low-gelting eutestics in the;

cast structure., The impact strength (aK) drop with raising test ‘empera-
ture from 800 to 1,250°C was common for all investigated steel grades (Fig.

2). All grades (except Kh23N18) with a, varying as ! wers the m:st plastic,
the specimens tent without rupture; grades with an -mpact strength varying

as 2 broke in tests.with only few exceptions; they belonged to the group

"L" in tension tests. The conclusion 1s that impast strength variation is
oppoeite to the plasticity variation at a high temperature range and canno$

ts used for the plasticity indices in this case. It must always bs evaluat- —.
el jointly with deformation resistance test results in equal %test conditions

The ¢btained data can be used to determine the optimum temperature range for
ifferent stpel grades, as well as for subdividing the grades ints groups

for similar technologicael trestment. A further syatematization of test data

is jadvised. ;Thgro are 3 tables and 2 figurea.
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Mechanical properties of alloyed steels at high .
Trudy Ural.politekh, inst.no.78:24-37 *60. (MIRA 14:5)
(Metals 4t high temperatures)
(Steel alloys--Testing)
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MEANDROV, L.V.; TARWOVSKIY, I.Ya,; FOZDEYEV, A.A.

Mathods for a rapid testing of steel a% high temperatures. Zav,
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AUTHORY1 Tarncvakd I. Ya.; Vaysburd, R. A.) Levanav, A. N.y Poz-
deyuv, A. A.y 0ansgo, 0. A., and Kotel'nikov, V. P.
T1TLE galeotion of suitable funotions for the utilization of the

Ritz methed in the theory of working netal by presoure

PERIODICALs Izventiya vyashikh uchebnykh zavedeniy. Chernaya metallurgiye,
no. 1, 1961, 73 - 83

TEXT ¢ fhe article deale with the application of the Ritz method (Ret.

RERIN Kitz. Uebar eins neus Methode zur Leesung gowineer Varietionsproblem
‘dar mathematischen Physik. Journ. f. d. reine und angewandte Mathematlk, \

Bd. 135, H. 1, 1908) for the enloulation of diffaerent practical problems nf
; pressure workiug. Such problema congist in determining the functions of
displacement components, and the searched for functions are written 1n 2
seriess
Uy = aq-fq(x,¥,2) + az-fz(x,y,z) 4 ..k anfn(x,y,z), (%)

whers Uk is any of the coordinate axesj @y - ATe indefinite (variable)

Card 1/2
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galection of guitable functions for the... A161/A135

paremetors; f1(x,y,2) .. "guitable" function? reflocting qualitatively the
displacementis pattern and .satisfying the boundary zone ponditiong. The
problems disoussed a8 examples arel upsetting of oylindrioal billets be-
tweon flat platesj @ parnllelepiped petween flat platnsy 8 nanec whers

the purpese 18 to determine the propagation of plastic deformatinid, with a
aimple axisymmétrical forging used as an example. The mathematical analysis
of the individual casef ouds with recommendationst 1) If the Rtz method 18
used, the aui tatle functions must be selected 80 as to rsflest mere or leas
completely the btouundary conditions corresponding the purpose of investiga-
tion. 2) The system of auitable functions describing the deformed Biate in
technological problems <an ve selected with & gerioa of rough apsumptions
(upiform deformation, the Lypothesis of flat sections, atc.). 3) When the
propagation of displacements apni deformation within the body has to be do-
vermined in detail, the suitable functions will be mOT€ conplex and gontain
two or three variable parameters, and st the same time satisfy the boundary
conditions more completely. Tphere are 8 figures and 15 referencess 12 So-

vlet-bloc and 1 non-Soviet-bloc.
ASSOCIATION: Ural'skiy politekhnicheakiy institut (Ural Polytachn%o lasti-

gUBMITTED:  April 30, 1960 uee)
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